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Abstract

Background Colonoscopy is an effective modality for
colorectal cancer screening. The objectives of this study
were to identify colorectal cancer knowledge and barriers
to screening colonoscopy in the general US population.
Methods Data was obtained from the health information
national trends survey (HINTS I). The dataset (n = 6369)
examined the influence of age, race, gender, education,
income, media usage, and interactions with health care
providers on knowledge, attitudes, and behavior regarding
colonoscopic screening for colorectal cancer.

Results The term ‘colonoscopy’ was recognized by 80%
of participants (over the age of 35), however only 35% of
respondents perceived it as a major method for colon
cancer screening. Hispanics had the least awareness of
colonoscopic screening (16% versus 39% non-Hispanic).
Female gender, education, and income all correlated with
knowledge and use of colonoscopic screening. There was a
positive correlation between media usage and having a
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colonoscopy (r = 0.095, p < 0.01). Having a health care
provider was strongly correlated with having undergone a
colonoscopy (r = 0.249, p < 0.01). Reasons for not having
a colonoscopy were ‘no reason’ (29%), ‘doctor didn’t order
it" (24%), and ‘didn’t know | needed the test’ (15%).
Personalized materials were the preferred media for
receiving cancer-related information.

Conclusions Knowledge of and participation in screening
colonoscopy is low in the US population, especially among
Hispanics. The most important immediate action is to
increase physician referral for screening colonoscopy.
Education materials focused on specific sociodemographic
segments and targeted communication campaigns need to
be developed to encourage screening.

Keywords Colorectal cancer - Endoscopy

Colorectal cancer is the fourth most common cancer in the
United States. In 2005 approximately 50,000 people died
from colorectal cancer and over 140,000 cases were diag-
nosed [1]. The survival rate for stage | cancers is good,
with over 90% 5-year survival. However, advanced stage
colorectal cancers have a survival rate of less than 10% [2].
This high mortality and large incidence makes colorectal
cancers the second leading cause of cancer death in the
United States. Screening methods are widely available for
colorectal cancer. These include fecal occult blood test
(FOBT), barium enema, sigmoidoscopy, colonoscopy, and
even newer techniques including virtual colonoscopy and
fecal deoxyribonucleic acid (DNA) testing. Currently,
colonoscopy remains the preferred modality of colorectal
screening by the American Society for Gastrointestinal
Endoscopy and the American College of Gastroenterology
[3, 4]. It is currently the most sensitive method for finding
cancer precursors (polyps) and can be therapeutic.
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Routine colonoscopy can reduce the incidence of
colorectal cancer by 76-90% [5, 6, 7]. This large
decrease in incidence has not been realized in the general
population. The incidence of colon cancer has decreased
little since the introduction of colonoscopy. The reason
for this is that, despite the high success of colonoscopy to
prevent colon cancer, many patients do not undergo the
screening examination. In 2002, approximately 77 million
people in the United States were over the age of 50. Of
these, an estimated 42 million had not had colon cancer
screening of any kind. Approximately 18 million (23%)
people over the age of 50 years have had screening
colonoscopy. This figure does not include high-risk
patients, who may need screening more frequently and
before the age of 50 years [8].

If colorectal screening is so effective at detecting and
treating lesions before they become invasive cancers, why
is the general population not being screened? To answer
this question, the public’s attitude towards colorectal can-
cer screening needs to be investigated. In this study we
examined the general public’s view of colorectal cancer
screening by looking at the health information national
trends survey (HINTS 1). This survey was completed in
2003. It is comprised of a survey administered to a repre-
sentative population of the United States collected to
monitor the public’s knowledge and use of health infor-
mation in the mass media. We created a database of patient
demographics, attitudes, and knowledge of colorectal
screening to find if any variable could define why this
highly successful screening technique is not more widely
adopted. The aim was to identify barriers to screening
colonoscopy in eligible patients. The hypotheses were that
poor knowledge of colon cancer and colon cancer screen-
ing are major barriers to obtaining screening colonoscopy.

Methods

All data used in the statistical analysis was gathered
through the health information national trends survey
(HINTS I) conducted by the National Cancer Institute. This
survey was completed in December 2003. There were 6349
respondents who either completed the entire survey or only
the health communication and general cancer questions
only. From these surveys, the 34 questions specific to
colorectal cancer screening were extracted and entered into
the database. The analysis of this data assessed demo-
graphic data for comparison and was used to created
hypotheses about the barriers to colorectal cancer
screening.

From the 34 specific colorectal screening questions
(Appendix A) and the background information provided by
each participant, perception about colorectal screening
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could be analyzed with the follow eight independent vari-
ables: age, ethnic background, gender, education,
employment status, income, media usage, and interactions
with health care providers. In addition, those who had
undergone colorectal screening were compared against
those who had not. Finally, subjects with knowledge of
colorectal cancer screening were compared to those with-
out this knowledge.

There were five major questions to be addressed by the
data set:

1. What is the general knowledge about colon cancer
within the general population?

2. How widespread is accurate and correct knowledge
about colonoscopy and sigmoidoscopy within the
general population?

3. What are the possible reasons for not having a
colonoscopy/sigmoidoscopy?

4. Are attitudes of those who had a colonoscopy/
sigmoidoscopy different from those who did not have
one regarding the procedure?

5. What are the most frequently used media channels of
those who had a colonoscopy/sigmoidoscopy?

To better evaluate the influence of media, a media load
index was constructed by adding individual volumes for
daily hours watching TV, daily hours of radio listening,
days reading newspapers per week, and days reading
magazines per week. Values were normalized (n = 6309)
and a random sample of 1500 was selected.

All observations were assumed to be independent.
SPSS 13/0 was used to perform the statistical analysis.
Variables were assessed for normality and logarithmic
transformations were applied to normalize those that had
skewness and/or kurtosis outside of the +3/-3 range.
Descriptive statistics were conducted on all variables;
correlations, t-tests, and analysis of variance (ANOVA)
were used to test for statistically significant effects of
independent variables.

Results

Of the 6349 participants 60% were female and the largest
age group was 35-49 years (30.9%), followed by 18-34
years (26.1%), and 50-64 years (23.5%). Of this population
most felt their risk for colon cancer was very low (30%) or
somewhat low (31%). They also felt they were less likely
(45%) or about as likely (39%) to get cancer as the average
person and they rarely or never worry about getting colon
cancer (74%).

Understanding of colon cancer screening tests is shown
in Table 1. Most thought that nothing detects colon cancer
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Table 1 What tests detect colon cancer? Responses from n = 6275

Test Percentage response
Barium enema 0.4
Biopsy 0.4
Fecal occult blood test 7.2
Colonoscopy 35.7
Digital rectal exam 1.1
Proctoscopy 0.3
Sigmoidoscopy 2.1
Lower GI (X-ray) 0.3
MRI/CT scan 0.3
Blood test 0.5
Other 5.6
Nothing 42.9
Don’t know 3

(43%), and only 36% correctly identified colonoscopy as a
colon cancer screening test. Other possible answers inclu-
ded digital rectal exams, computed tomography CT/
magnetic resonance imaging (MRI) scans, and fecal occult
blood tests. Fecal occult blood test was the third most
common answer for detection of colon cancer (7%). Most
patients had heard of a stool blood test (61%) but only 44%
of eligible patients had actually had a stool blood test in the
past year. The most common reasons for not having a stool
blood test were “no reason” and “doctor didn’t say |
needed it.” Only 21% of patients had thought about having
an initial or subsequent stool blood test.

The term colonoscopy was familiar to 80% while only
30% had heard of sigmoidoscopy. Of patients over the age
of 50 years, 38% indicated they had undergone a colon-
oscopy in the past. Of those, 90% were performed in the
last 10 years. Table 2 shows responses to why eligible
subjects had not had a colonoscopy in the past. The most
common answer was “no reason” (29%) followed by
“doctor did not order it or did not say | needed it” (24%).

The perception of the age at which the average person
should begin colorectal cancer screening with a colonos-
copy was highly variable (Table 3). There is also
considerable misunderstanding of the interval between
colonoscopies (Table 4).

Most subjects felt that arranging a colonoscopy is easy
(44%) or somewhat easy (32%). Half of patients responded
that they were afraid of finding colon cancer if they were
checked. Most patients (89%) agreed that regular colon
checks improved the chances of finding treatable colon
cancer. Only 28% of patients thought colon cancer
screening was too expensive. Most subjects thought the
highest risk of colon cancer was 40-60 years of age. Only
29% realized that your risk of colon cancer is greatest over
60 years of age.

Table 2 What is the reason you have not had a colonoscopy or
sigmoidoscopy? Responses from n = 1484

Reason Percentage
response

No reason 28.8
Did not know | needed the test 15
Doctor did not order it or did not say | needed it 23.7
Asymptomatic 9.5
Did not get around to having it done 34
Too expensive or no insurance 2.5
Painful, embarrassing, or unpleasant 5

Had another type of colon screening exam 1.9

Do not have a doctor 0.6
Never heard of it or never thought about it 0.9
Thought they were too young 1.9
Other 6.1

Do not know 0.3

Table 3 At what age are people recommended to start having a
sigmoidoscopy or colonoscopy? Responses from n = 4960

Age Percentage
response

30 35

35 29

40 19.4

45 6.1

50 319

55 33

60 35

65 0.6
When their doctor says to 4.6
Don’t know 20

Table 4 Once screening starts, how often is it recommended for a
sigmoidoscopy and colonoscopy? Responses from n = 4956

Frequency Percentage
response
More often than 1 time per year 5.4
Every 1 to <2 years 354
Every 2 to <3 years 13.1
Every 3 to <5 years 15.5
Every 5 to <10 years 9.7
10 years or more 11
Only when there is a problem 2.2
Depends on age 0.1
Depends on result from previous test 0.3
When doctor advises them to 1.2
Don’t know 15.5
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Analysis

Gender played a major role in colon cancer knowledge.
Women (42%) were more likely than men (27%) to
understand that colonoscopy tests were for colon cancer.
More women than men were aware of colonoscopy (64%
versus 36%). Age did not play a major role in cancer
knowledge. Older patients were more likely to know that
colonoscopy detects colon cancer (50-64 years 45%, 35—
49 years 33%). The youngest age group (18-34 years,
65%) was less likely to have heard of colonoscopy (cf. 82—
88% in the older age groups). Employment status did not
influence colon cancer knowledge.

Ethnic background also had a significant influence on
cancer knowledge. Hispanics had the lowest degree of
recognition as to what a colonoscopy was and its purpose.
Overall only 48% of Hispanic individuals answered “Yes”
to knowing what a colonoscopy is (compared to the aver-
age of 85%), and only 16% could correctly identify its use
(compared to 39% of other ethnic groups). Of all ethnic
backgrounds Hispanic individuals had the lowest percent-
age of participants who had actually undergone a
colonoscopy (9%), compared to the overall average (38%).
More white people (40%) knew that colonoscopy detected
colon cancer than non-white people (25%).

Education level had a strong influence on knowledge of
colonoscopy. A higher education level was correlated with
the proportion of participants who had heard of a colon-
oscopy or knew of its use for cancer screening. Over 90%
of those with a college degree or higher level of education
were knowledgeable, compared to 15% of those who
reported having less than a high school diploma or being
illiterate. Over 50% of the group with the highest level of
education knew that a colonoscopy was a screening test for
colorectal cancer, while 69% of those with less than a high
school education answered that “nothing” was a screening
test for colorectal cancer. In a manner similar to education,
income level showed a direct correlation between higher
income and greater knowledge about screening for colo-
rectal cancers. Income level however did not significantly
impact on the percentage of participants who had actually
undergone a colonoscopy. Participants who had previously
undergone an endoscopic procedure (either colonoscopy or
sigmoidoscopy) were found to have a more positive atti-
tude towards colorectal cancer screening. Of these
participants, 58% who had previously had a colonoscopy or
sigmoidoscopy indicated that “arranging to get tested for
colon cancer would be easy”. This is in direct contrast to
39% of those who had not undergone an endoscopic
screening exam.

Those who had previously undergone an endoscopic
procedure were more likely to answer that “regular colon
cancer checks increase changes of finding treatable cancer”
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compared to those who have not undergone an examination
(84% versus 71%). Also those who have undergone a
colonoscopy were less likely to consider it an expensive
procedure than those who have not undergone an endos-
copy (p = 0.047).

A major factor between the groups who had undergone a
colonoscopy and the group which had not was having a
health care provider. Of those who had undergone endo-
scopic screening, over 30% indicated that they had regular
health care provider, compared to only 9% of those who
had not been screened. There was also a direct correlation
between the number of times a participant had visited a
physician and the likelihood that they had undergone a
colonoscopy (p = 0.01). Also a majority of those who
underwent an endoscopic screening had some level of
health care coverage.

Media usage was correlated with whether a participant
had undergone colonoscopy/sigmoidoscopy. Those who
had undergone an endoscopic examination previously
tended to be more likely to trust the information delivered
by a physician than those who had not undergone endo-
scopic screening (p = 0.007). Also it was noted that those
who had not undergone endoscopic screening were more
trusting of cancer information from radio and Internet
sources than those who had been screened (p = 0.001).
Finally, patients who had undergone a colonoscopy listen
to less radio per day (2 hours versus 2.5 hours) and read
newspapers more days of the week (4.7 days versus 3.0
days).

The influence of the media load index was compared to
colon cancer knowledge and knowledge seeking. Those
with a lower media load thought they needed more infor-
mation on colon cancer screening (p = 0.01), while those
with a high media load placed more trust in the Internet
(p = 0.038). Those who had colonoscopy correlated
strongly with a high media load index (p < 0.0001).

Around half (47%) of the population had searched on
their own for cancer information. Of those who said
somebody else had looked for them for cancer information
(17%), the vast majority used a family member (72%) or
friend (20%). Very few used an information specialist
(librarian) or a cancer organization. If given a choice, 49%
would go to a physician first for cancer information, but a
significant minority (33%) would go to the Internet first. Of
those who had sought information on colon cancer, the
actual first source of information was the Internet (47%)
and the physician was first in only 11%.

Discussion

Colorectal cancer decreases life expectancy by up to 292
days per person (aged 50-54 years) in the United States.
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For patients aged from 5079 years, it is estimated that the
number of colonoscopies needed to save 1 year of expected
life is between three and six [9]. This fact shows the
amazing capabilities of a colonoscopy to decrease the
incidence of colon cancer. Colonoscopy is also cost
effective, with most estimates between $10,000 and
$20,000 per life year saved [10].

Five major questions were addressed in this study. The
first analyzed general knowledge about colon cancer within
the general population. The data shows that there is a
general lack of knowledge regarding colon cancer.
Knowledge is especially poor in men, Hispanics, and the
young. Age and income level showed less of an influence.
The poor general knowledge about colon cancer appears to
contribute to the low use of screening colonoscopy in the
population. In addition, most subjects could be classified as
optimists, as they did not have an accurate view of their
risk of colon caner and seldom worried about it.

Knowledge regarding colon cancer screening testing
was especially poor. Nearly half of the population did now
know of anything that detects colon cancer. Knowledge of
fecal occult blood testing was also poor, with only 7% of
the population realizing that this was used for detecting
colon cancer. This startling lack of knowledge of colon
cancer screening techniques is a major failure of health
care education in this country.

Most people think that the highest risk of colon cancer is
in the 40-60-year-old age group. This is probably because
screening is recommended to start at the age 50. These
attitudes show a fundamental misunderstanding of colon
cancer formation via the adenoma-colon cancer contin-
uum. Most did not understand that the primary benefit of
screening colonoscopy is to remove adenomatous polyps
that may become cancerous ten or more years in the future.
Better education regarding colon cancer information will
likely improve screening compliance.

The second question dealt with accurate and current
knowledge about colonoscopy. Again, overall knowledge
was quite poor. Most (64%) did not realize that colonoscopy
is a screening test for colon cancer. Knowledge of colon-
oscopy as a diagnostic or screening procedure was especially
low among men and Hispanics. Education level strongly
correlated with colonoscopy knowledge and understanding
of colonoscopy as a screening test. Specific screening
colonoscopy knowledge such as age to start and recom-
mended intervals was poor in the general population. While
36% of patients understood that colonoscopy detects colon
cancer, the question did not identify how many subjects
understood that this was true for symptomatic and asymp-
tomatic individuals. The concept of screening colonoscopy
in an asymptomatic patient is not well understood.

The third question looked at reasons for not having
colonoscopy. Of patients recommended to have

colonoscopy (over age 50 years) 38% had actually had one.
This is fairly typical of other studies on this subject [11,
12]. Most patients had “no reason”, which is too generic to
help define colonoscopy barriers. The second reason was
that a doctor did not tell me to. This could be a major clue
to how to improve compliance for screening colonoscopy.
A change in primary care physician attitude to this detail
may greatly increase compliance with colonoscopies. In a
similar way, those without a primary care provider (PCP)
had lower colonoscopy usage.

Of those without a PCP, only 9% of respondents had
undergone a colonoscopy. This fact can be attributed to
both lack of knowledge and lack of physician guidance.
Those who do not have a PCP might not have the regular
opportunity to discuss health concerns and issues with a
physician. Also, if these patients are rarely seen by a
physician, the concentration of the visit would probably not
be on health maintenance and prevention, leading to
colorectal screening [13]. This study also concluded that
specific barriers to colorectal screening were lack of
screening policy, poor motivation for colorectal screening
by the PCP, and inadequate insurance coverage of the
screening procedure [13]. A study by Farraye et al. [14]
looked at barriers to sigmoidoscopy by sending surveys to
998 patients. It was found that the odds of having an
endoscopic procedure were increased by 3.7 if they had a
long-term relationship with a PCP. In a separate study of
colorectal screening in rural communities by Greiner et al.
[15] 801 patients and 36 rural physicians were surveyed to
find barriers to colonoscopy. They concluded that the pri-
mary barrier to colonoscopy in rural populations is
inadequate discussion between physicians and patients.

The fourth question compared those who had had a
colonoscopy versus those who had not. The attitude of
those who had undergone colonoscopy was generally better
than those who had not. Of those having had a colonoscopy
58% thought that having colon cancer screening was easy,
compared to 39% in others. These patients better under-
stood that colonoscopy contributed to finding early
treatable cancer (84% versus 71%). This data shows that
the primary barriers are to the first colonoscopy. Patients
who have had a colonoscopy are more aware of its
importance and more likely to comply with colonoscopy
recommendations in the future.

The final question concerned the use of media in pro-
moting colonoscopy. The use of media is strongly correlated
with undergoing colonoscopy. 49% of respondants indicated
they would chose to go to a physician first for any health
information. However, most subjects (47%) actually repor-
ted going to the internet first for health information, and only
11% reported seeking information from a physician first.
This likely has to do with the ubiquitous access to the
Internet in our society. Most media appears to have a minor
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influence on screening colonoscopy, but the Internet is a
highly significant information source.

The HINTS | data for barriers to colonoscopy revealed
two major findings. There is a general lack of under-
standing of colonoscopy as a screening test for colon
cancer. The second major finding is that the primary care
physician is the most important gateway to screening
colonoscopy. Both of these factors can be barriers to
colonoscopy and could likely be improved with educa-
tional campaigns. Patients need to learn colon cancer
concepts and understand the great value that colonoscopy
provides. It is important to explore means to motivate PCPs
to recommend screening colonoscopy.

The strength of this study is that it is based on a robust
and representative sample of the US population. Some
selection bias may be present as only those willing to fill
out the questionnaire were included. The data is relatively
recent (2003) but current trends such as Internet usage may
have already changed. The data given was not cross-
checked with other sources so a recall bias is likely present.
The survey was constructed to evaluate the public’s use of
cancer-related information and not specifically designed to
address barriers to colonoscopy.

Probably the major research question that emerges from
this data is that the most important reason for not having
colonoscopy is “no reason”. It is important that we try to
dig down and uncover the real reasons in this large group.
This is probably best done with focus groups using quali-
tative research techniques. Once qualitative studies have
revealed possible reasons, a random telephone survey
might be helpful in quantitating and evaluating results.
Tailored educational materials will likely be needed for
maximum penetration of the screening colonoscopy mes-
sage. We believe a concentrated media campaign has the
potential to increase the use of screening colonoscopy
especially if it is available on the Internet.

Appendix 1. Colorectal cancer knowledge questions.

1. How likely are you to get colon cancer?

2. Compared to an average person, how likely are you to
get colon cancer?

3. How often do you worry about getting colon cancer?

4. What tests detect colon cancer?

5. Have you ever heard of a stool blood test?

6. In the last year, has a doctor advised you to have a
home stool blood test?

7. Have you every done a stool blood test at home?

8. When was your most recent home stool blood test?

9. Before the most recent, when was your last home stool
blood test?
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10. Any reason why you have not had a home stool blood
test?

11. Have you thought about having another stool blood
test?

12. Do you plan to have another stool blood test?

13. When do you expect to have another home stool
blood test?

14. What age should people start having home stool
blood tests?

15. Once people start, how often should they have home
stool blood tests?

16. Specify how often people should have home stool
blood tests?

17. Ever heard of sigmoidoscopy or colonoscopy?

18. Ever had a sigmoidoscopy?

19. Ever had a colonoscopy?

20. Were you ever advised to have a sigmoidoscopy?

21. Were you every advised to have a colonoscopy?

22. When was your most recent sigmoidoscopy/
colonoscopy?

23. Before the most recent, when was your last sigmoid-
oscopy/colonoscopy?

24. Any reason why you have not had a sigmoidoscopy/
colonoscopy?

25. Have you thought about having another sigmoidos-
copy/colonoscopy?

26. Do you plan to get another
colonoscopy?

27. When do you expect to have another sigmoidoscopy/
colonoscopy?

28. At what age are people supposed to start having
sigmoidoscopy/colonoscopy?

29. Once they start, how often is it recommended to have
a sigmoidoscopy/colonoscopy?

30. Arranging to get tested for colon cancer would be
easy?

31. Are you afraid of finding colon cancer if you got
checked?

32. Do regular colon checks increase the chances of
finding treatable cancer?

33. Getting checked for colon cancer is too expensive?

34. What age is the highest risk for colon cancer?

sigmoidoscopy/
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